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H. ESTIMATION OF CIGARETTE BLEND COMPOSITION (G. Bokelman, 

J. Stimler and General Analytical) 

A. Objective : Examine the blend compositions of Keith (a new product entry by 
JTI) and Caster. 

B. Results : It appears that both the Keith Mild KS and the Keith Slim LS may be 
produced using the same blend (I). However, this common blend is very 
different from a "typical" blend used by JTI. Specifically, the Keith brand 
products are both much higher in burley lamina and Oriental leaf and much, much 
lower in stems than the "typical" blend used by JTI in the production of Mild 
Seven. The data indicate that Keith may be designed to use an all lamina blend; 

It appears likely that Caster and Caster Milds are designed to have the same 
blend. The blend composition data (2) show that, compared to a typical U. S. 
commercial cigarette, Caster has a very high bright lamina content, a low burley 
lamina content, an extremely low Oriental leaf content and a high stem content 
The blend compositions of Mild Seven and Caster are rather similar. 

It was suggested that the PM Super Lights blend might be a good starting point 
for developing a "Caster-like" blend. The main difference is that the PM Super 
Lights blend has much more Oriental leaf and a little less of all the other tobacco 
components compared to Caster. 

C. Plans : We will be examining a number of cigarette brands produced in the U. S. 
for sale in Japan, as requested by Judy Smith. 

D. References : 

1. Bokelman, G. H. and J. O. Stimler, memo to C. R. Lambert, Jr., "Blend 
Composition Analyses of Keith Mild KS and Keith Slim LS," May 18,1990. 

2. Bokelman, Gordon and Jack Stimler, memo to Judy Smith, "Blend 
Composition Analyses of Several Cigarette Samples,” April 27,1990. 
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L SIDESTREAM REDUCTION (S. Baldwin, S. Tafur, G. Bokelman, J. Kang, 

G. Newell, P. Suiter and B. Rogers) 

A. Objectives : (1) Prepare and evaluate, for reduction in sidestream smoke, paper 
handsheets that contain additives and/or inorganic fillers with different physical 
and chemical properties and (2) evaluate machine-made cigarettes containing 
cigarette papers produced at the University of Maine or by our vendors. 

B. Results : A new laser was installed by Doug McRae on the single port SS 
(sidestream) visibility instrument To achieve satisfactory operating conditions, a 
beam expander was also installed on the instrument The cell was re-designed to 
give improved smoke flow characteristics and flow rate was optimized for the 
new cell. Following completion of these instrument modifications, routine 
analyses of handmade cigarette samples were resumed. 

Additional data continue to verify the fact that sidestream reduction is enhanced 
when certain organic acids are combined with an alkali metal salt and used as a 
fluxing agent on paper. The sidestream reduction obtained exceeds that obtained 
from the acidity alone (as observed previously with H, PO,) or with the alkali 
metal salt at equivalent or higher levels. All acids are not equally effective, even 
after compensating for molecular weight. The reasons for the differences are not 
fully understood at this point. Both mono and dicarboxylic acids are effective. 
Citric acid is much less active than would have been predicted, based on 
equivalents of acid added. This finding may be due to the chelating ability of the 
citric acid which could weaken the ash. These results represent indirect evidence 
which support the hypothesis that melting of the acids, in addition to their acidity, 
contributes to the overall effectiveness. The melting is presumed to strengthen 
the ash. 

Examination of magnesium-containing papers prepared with fillers synthesized by 
members of Project 2500 or obtained from N.Y. Poly, was continued. 

Comparisons were made of mixed composition materials prepared from various 
forms of Mg(OHX (paste, freshly precipitated, and commercial powder) under 
different reaction conditions. Virtually all the materials gave good SS reductions 
with no obvious preference for the starting form of Mg(OH) 2 . Differences in SBT 
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Medium basis weight papers sized by Kimberly-Clark with sodium fumarate were 
analyzed. This additive does not appear to offer any particular advantage over 
KH, P0 4 , except that it may be somewhat more effective in SS reduction at 
relatively low levels of addition. 

Work continues on the preparation of a CaCO, -encapsulated Mg(OH\ filler. Ten 
additional samples have been prepared. Calcium and magnesium levels indicate 
some problem with three batches in which the magnesium content seems too low. 
Replicate analyses are being performed to determine whether the problem is 
sample uniformity or incorrect addition of starting material. TGA analyses are 
pending. Upon receipt of these data, additional samples will be submitted for 
papermaking. 

Ecusta has completed analysis of a series of handsheets designed to optimize the 
magnesite paper with respect to basis weight, porosity, and magnesite content 
Upon receipt of the data, however, it became apparent that the porosity 
specifications had not been met This led to a separate study to correlate porosity 
measurements made at PM and Ecusta. Following completion of that study, five 
additional handsheets were requested for Ecusta to prepare and analyze. Upon 
receipt of these additional data for SSTPM, puff count, and MSTPM (and ash), 
multiple regression analyses will be performed to optimize the three independent 
variables in preparation for a production run on Ecusta’s paper machine in July. 

Work on the effect of acids and bases on cellulose pyrolysis with high basis 
weight paper has begun. This research is being conducted under contract with Dr. 
Helena Chum at the Solar Energy Research Institute. Eventually this work will 
include the use of isotope-enriched cellulose prepared at PM. 

The fabrication of handmade cigarettes using a roller maker (Rizza) obtained 
from Ecusta was examined. The tobacco for making cigarettes with the roller is 
obtained by carefully removing the paper from machine-made cigarette rods and 
maintaining the shred density and orientation. Preliminary work has shown that 
well-packed handmade cigarettes can be prepared by this method and SS 
visibility results are similar to those obtained on handmade cigarettes made by 
adding tobacco with a Supermatic maker to preformed paper tubes. Additional 
comparisons will be needed to determine if we can switch to the roller maker. 

The method potentially can save time in handmade cigarette fabrication and may 
improve the cigarette-to-cigarette variation inherent in handmade cigarettes. 
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HI. GREENHOUSE STUDIES & SUPPORT ACTIVITIES (R. Bass, G. West and 
G. Newell) 

A. Objectives : Maintain the R&D greenhouses, conduct plant research studies, 
provide greenhouse-grown tobacco materials for support of other R&D programs 
and provide requested assistance for special projects. 

B. Results : The hydroponically grown Burley 21 plants of Group 23 were 
harvested. These 52 plants yielded roots with a total weight of 19.4 kg. The 
hydroponic system was set up for Group 24 and transplanting of the seedlings 
was completed. 

A special request was received from Project 1904 for the hydroponic production 
of tobacco and tomato plants in the Greenhouse. The appropriate materials have 
been seeded and will be grown as requested. 

Greenhouse tours and tobacco displays were provided for visitors from PM 
Corporate Affairs, Kraft General Foods and PM Latin America. 

As requested, tobacco plants were provided for display purposes at PMIS, York 
Engineering, the Annual PM Stockholders’ Meeting and the Board of Directors 
Meeting. 

* 4 C-radiolabelled materials were supplied for the fabrication of 21 cigarettes as 
requested by Andy Frisch. 

The regular greenhouse plant production activities were completed including the 
formulation of 660 gallons of nutrient solution, several insecticide applications, 
watering, transplanting, topping, suckering, trimming, and seeding of Burley 21, 
Speight G-28, Kentucky-326, N- rustica. N. glauca . Oriental tobacco and Better 
Girl tomatoes. 

C. Plans : Maintain plant production schedules. Inspect and monitor plant and 
environmental conditions on a daily basis. 
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(static bum time) were noted. Many of the materials at a 30% level in the paper 
give >11 min SBT, which is longer than desired. Incorporation of lower levels of 
these new fillers along with the addition of some CaCO, in the paper should help 
ash appearance and SBT. Preliminary subjective screening of handmade 
cigarettes made with a number of these papers is in progress. 

Other papers prepared with synthetic fillers included a magnesite product made 
from Mg(OH), paste which performed well (62% SS reduction) and gave 
encouraging subjective results. A "MgCO, " sol-gel material made from 
hydromagnesite also looks promising. Several mixed materials prepared from 
Mg(OAc), also were examined. 

A series of handsheets made by Ecusta that incorporated mined magnesite 
samples from China and Greece were used to prepare handmade cigarettes. SS 
analyses indicated good SS reduction but the impurities in these particular mined 
materials (manganese, silicon) probably make them unacceptable candidates for 
cigarette papers. 

An attempt was made to improve the ash flakiness seen with Canadian Baymag A 
magnesite papers by inclusion of various levels of CaCO, . As CaCO, level 
increased, ash firmness improved but at the expense of SS reduction performance. 
In another experiment, the addition of a small amount (5%) of magnesite to a high 
basis weight CaCO, paper was shown to give the desired "slightly less firm" ash. 

Preliminary examination of a succinic acid sizing on magnesite and 
hydromagnesite papers suggested a slight improvement in SS reduction, but with 
a longer SBT. Other acids will be examined. 

Combinations of magnesite and a precipitated derivative of dolomite (prepared by 
Pfizer) were tried as paper fillers. It was found that the use of such mixed fillers 
does not appear to offer any advantage. 

A combined sizing of galacturonic acid with KH, PO« applied to medium and high 
basis weight CaCO, papers was shown to give good SS reduction, even with 
lower KHj PO* levels. 
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BET surface area analyses were continued this month by John Kang with the 
examination of the effect of heat on a hydromagnesite/K, citrate (3:1) mixture. 
The mixture became somewhat granular upon heating, which suggested that 
fluxing might be occurring. The resultant surface area, however, increased 
compared to that typically found with hydromagnesite alone. Examinations of 
other filler/additive and paper/additive combinations are in progress. A 
programmable furnace was acquired and installed to facilitate this work. Initial 
comparisons have shown similar results are obtained with the new furnace vs. the 
tube furnace previously utilized. 


A course on simplex optimization offered by Statistical Designs of Houston, 
Texas, was attended by Sherry Baldwin on May 14 and 15. The techniques 
described were quite useful. One reason for taking this course was to determine 
whether or not better ways might be found to optimize reduced sidestream papers. 
It turns out that the statistical regression techniques we are currently using are the 
most appropriate for our purposes. However, the simplex techniques may be 
ideal for studying other relevant problems, such as optimization of sol-gel yields. 
An additional point which was discussed was the use of desirability functions . 
These functions can be used to incorporate subjective attributes into a regression 
and simultaneously optimize several desirable parameters. The use of one of 
these functions will be attempted in the magnesite regression as a means of 
simultaneously optimizing several factors, including subjective ones such as ash 
quality. 

For the month 33 handmade cigarette models were prepared for the reduced SS 
program. Two sets of handmade cigarettes (20 cigarettes each) made from 
cigarette paper handsheets incorporating vanillin-release compounds (CR 2905, 
CR 2900) were prepared for analytical studies. Four handmade models were 
prepared from single component Japanese and U.S. bright fillers. In addition to 
the tests of selected cigarette models for establishing optimal operating conditions 
of the laser single port instrument, routine analyses of 37 models were conducted. 

C. Plans : Sixteen more models will be prepared to study the interaction of organic 
acids with alkali metal salts. Additional samples of magnesium hydroxide 
particles encapsulated with calcium carbonate will be generated in-house and 
analyzed. Paper handsheets containing various samples of synthetic "MgCO, ” 
will continue to be evaluated. Cooperative efforts with Ecusta to develop the 
commercial potential of magnesite papers will be continued. Finally, the paper 
database will be updated. 
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